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A.4
perative treatment of transverse acetabular fractures: Is it
eally necessary to ﬁx both columns?
. Giordano ∗, N.P. Amaral, A. Pallottino, R.P. Albuquerque, C.E.
ranklin
Hospital Municipal Miguel Couto, Brazil
bjective:Weprospectivelyevaluatedclinical and radiographicout-
omes in patients with displaced combined transverse-posterior
all acetabular fracturesmanagedat our Institutionover aperiodof
even years by posterolateral single approach, direct posterior wall
nd posterior column reduction and plating, and indirect reduc-
ion of anterior column controlled by ﬂuoroscopic images with or
ithout lag-screw ﬁxation. The aim was to identify if the obtained
ntra-operativeMatta radiographic roof-arc angles afterwall reduc-
ion andﬁxation alters in thepostoperativeperiodwhen comparing
osterior plating alone versus posterior plate and anterior column
ag-screw ﬁxation.
Patients and methods: 35 skeletally mature patients (31 male
nd four female, with mean age of 39.9 years old [range, 23.3–66.7
/o]) with combined transverse-posterior wall acetabular fractures
urgically treated by a posterolateral single approachwere enrolled
n this prospective investigation. Nineteen patients had associated
rthopaedic injuries. The ﬁrst part of the acetabular fracture man-
gement was similar to all patients and consisted in anatomical
eduction and ﬁxation of the wall component followed by anatom-
cal reduction of the transverse-posterior component and plating.
he transverse-anterior component reduction was controlled by
uoroscopic images (anteroposterior (AP), iliacoblique, andobtura-
or oblique views) andmanual palpation through the greater sciatic
otch. Fifteen patients had an additional lag-screw ﬁxation from
he posterior to the anterior columns with an extra-long small-
ragment cortical screw. AP and Judet oblique radiographic views
ere taken at the end of the procedure and roof-arc angles were
easured. Clinical results were assigned according to the grading
ystem of Merle D’Aubigne and Postel as modiﬁed by Matta et al.
adiographic roof-arc angleswere checked and compared between
he two groups of patients to the same data collected both at the
ime of the surgical procedure and at threemonths postoperatively.
tatistical analysiswasdonebyeitherusingchi-square (clinical out-
ome) andMann–Whitney (roentgenographic outcome) tests, with
level of signiﬁcance of ˛=5%.
esults: At ﬁnal follow-up examination 18–84 months postoper-
tively (mean, 46.8 months), the clinical results were considered
atisfactory in 31 (88.6%) patients (excellent in nine (25.7%) and
ood in 22 (62.9%) patients). There was no difference between
atients with and without ﬁxation of the transverse-anterior com-
onent of the acetabular fracture (p=0.67). Radiographic roof-arc
ngles measured at three months postoperatively and at the last
ollow-up consultation did not changed signiﬁcantly (p>0.05).
here was no statistically signiﬁcant difference between patients
reated with and without ﬁxation of the anterior component of the
ransverse acetabular fracture in terms of medial displacement of
he femoral head.
onclusion: associated transverse-posterior wall acetabular frac-
ures can be managed by a single posterior approach. Direct
eduction and ﬁxation of the posterior wall and column compo-
ents is an adequate option for these injuries. It is not necessary to
x the anterior column component of the transverse fracture.
eywords: Acetabulum; Fracture; Roof-arc angle
oi:10.1016/j.injury.2009.06.2590 (2009) 183–235
7A.5
Clinical outcomes following reconstruction of anterior
column—Anterior wall fractures of the acetabulum
R.K. Mallina ∗, N.K. Kanakaris, C. Tzioupis, P.V. Giannoudis
Leeds General Inﬁrmary, UK
Introduction: Anterior wall and/or column acetabular fractures
(AW/C) have a low incidence rate. Paucity of information exists
regarding the clinical results of these fractures. We present our
experience in treating AW/C at a tertiary referral centre.
Methods: Between Jan-2002 and Dec-2007, 200 consecutive
patients were treated in our institution with displaced acetabular
fractures. All AW/C fractures according to the Letournel classiﬁ-
cation were included in the study. All patients underwent plain
radiography and CT investigations. Retrospective analysis of the
medical notes and radiographs was performed for type of asso-
ciated injuries, operative technique, peri-operative complications.
Radiological assessment of fracture healing was determined by
Matta’s criteria and functional hip scores were assessed using
Merle-d’-Aubigne scoring. The mean follow-up was 44.5 months
(28–64).
Results: 15 patients (10 males) met the inclusion criteria (mean
age 55.5 years). Four had associated anterior dislocation. Associ-
ated injuries included pneumothorax, splenic rupture, tibial and
distal radius fractures. Five were treated by percutaneous methods,
8withplate-screwﬁxation, and2withcirclagewire, (10 ilioinguinal
approaches). Mean time-to-surgery was 14 days (10–21days). The
average operative time for the percutaneous group was 75min vs.
190min in the orif group. Mean postoperative-in-patient-stay was
4 days (3–7 days), and 21days (14–37 days). One patient devel-
oped chest infection postoperatively, two loss of sensation over
the distribution of lateral cutaneous nerve. None of them devel-
oped incisional hernia, deep venous thrombosis and pulmonary
embolism. At the last follow-up radiological outcome was excel-
lent in 11 and good in 4 patients; clinical outcome was excellent in
12 and good in 3 patients, and none of the patients has developed
heterotopic calciﬁcation or early osteoarthritis.
Conclusion: Our results on management of these fractures are
comparable to the early results reported by Letournel. Operative
treatment for the rare anterior wall and anterior column fractures
yields a favourable outcome resulting in early mobilization with
limited patient morbidity.
Keywords: Anterior column/wall fractures; Acetabular fractures;
Clinical outcome; Case series
doi:10.1016/j.injury.2009.06.260
7A.6
The effect of intramedullary reaming on a diaphyseal bone
defect of the tibia
P.R.T. Kuzyka,b,∗, J.E.D. Daviesa,b, E.H. Schemitscha
a Univeristy of Toronto, Canada
b St. Michael’s Hospital, Canada
Purpose: The purpose of this study was to relate the extent of ream-
ing to bone formation occurring around a critical sized defect in the
tibia.
Methods: Eleven canines were allocated into two groups: empty
(N=5) or iliac crest autograft (N=6). All tibiae were reamed to
7.0mm and ﬁxed with a 6.5mm statically locked intramedullary
nail after creation of an 8.0mm diaphyseal defect. The extent of
reaming of the canal was dependent on the cross-sectional area of
the tibia as all tibiae were reamed to 7.0mm.
Abstracts / Injury Extra 40 (2009) 183–235 219
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bFig. 1. Percent bone volume (A) and percent vessel volume (B) within the defec
Fluorescentmarkerswere given at different times: calcein green
6 weeks), xylenol orange (9 weeks), and tetracycline (11 and 14
eeks). Animals were sacriﬁced at 15 weeks and perfused with a
arium compound. Radiography, Micro CT, brightﬁeld microscopy
nd ﬂuorescent microscopy were used for analysis.
esults: Bone and vasculature volume within the defect were
eported as a percentage of the total volume of the defect. Linear
egression analysis of percent bone volume (dependent variable)
nd canal area (independent variable) provided a Pearson corre-
ation coefﬁcient of 0.925 (p=0.025) for the empty group (Fig. 1A)
nd0.244 (p=0.641) for the autograft group. Linear regression anal-
sis of percent vasculature volume (dependent variable) and canal
rea (independent variable) provided a Pearson correlation coefﬁ-
ient of 0.784 (p=0.117) for the empty group (Fig. 1B) and −0.146
p=0.783) for the autograft group.
Bone formation rateswere reported as the distance between the
uorescent labels. Bone formation rate was less within the endos-
eum, cortex and periosteum with extensive reaming in empty
amples.
onclusions: Our results suggest that the acutemanagement of tibia
ractures with bone defects should involve limited reaming. This
oes not apply when the defect is autografted. Limited reaming
ay be deﬁned by the cross-sectional area of the tibia in ratio to
hat of the reamer.
eywords: Reaming; Tibia fracture; Diaphyseal defect; Autograft
oi:10.1016/j.injury.2009.06.261
A.8
xpandable nailing system for tibial shaft fractures
. Fortis ∗, A. Dimas, A. Lamprakis
Panarcadian General Hospital, Greece
The objective of this prospective study was to present our cur-
ent clinical experience in the treatment of closed and open tibial
haft fracturesusing the expandable intramedullarynailing system.
wenty-six patients with acute tibial shaft fractures with at least
0 cm of intact cortex on both sides of the fracture were treated
sing the Fixion expandable intramedullary nail (Disc-O-TechMed-
cal Technologies Ltd., Herzliya, Israel). Operative and ﬂuoroscopy
ime, healing time and perioperative complications were recorded.
Twenty-six tibial fractures were treated (OTA classiﬁcation: 3
ype A1, 8 A2, 8 A3, 3 B1, 3 B2, and 1 B3), six of which were open. All
ractures healed by week 18.5 with an average of 12.8±3.8 weeks.
he operating time ranged from 20 to 50min with an average of
0±12.17min. The ﬂuoroscopy time ranged from 6 to 22 s with an
verage of 10±5 s. In one case the nail failed to expand, as detected
y X-ray control, and had to be exchanged intraoperatively. Twoeasured using Micro CT as a linear function of canal area for the empty group.
patients reported anterior knee pain during the follow up, but did
not wish any further treatment. In a low demanding patient rota-
tional malalignment was noted and no further action needed.
According to the results of this study, theuseof the Fixionnailing
system, where indicated, is associated with minimal complications
and very good functional outcomes in fractures OTA types A and B.
The advantages of the expandable nail include the decrease in the
operating andﬂuoroscopy time and the simplicity of its application.
Keywords: Tibial shaft fracture; Intramedullary nailing; Expandable
nail
doi:10.1016/j.injury.2009.06.262
7B.1
7B: General Upper–Lower Limb
Operative ﬁxation of proximal humerus fractures in patients
with decreased bone mineral density
J. McCaul ∗, A.D. Cooney, A.J. Brooksbank
Glasgow Royal Inﬁrmary, UK
Introduction: Fractures of the proximal humerus are common in
the elderly, with internal ﬁxation often performed in displaced and
unstable fractures. However, in osteoporotic patients, concern has
been raised regarding the adequacy of screw purchase in the prox-
imal humerus. We therefore reviewed our results to ascertain the
incidence of ﬁxation failure in patients with decreased bone min-
eral density.
Methods: Over a 3-year period, we retrospectively identiﬁed all
patients with decreased bone mineral density (conﬁrmed on DEXA
scanning) who had undergone ﬁxation of a proximal humeral frac-
ture.
Results: Twenty-one patients were identiﬁed. Mean age was 66
(50–86). On DEXA scanning, 12 patients were osteopenic, 7 osteo-
porotic and 2 severely osteoporotic (mean T score −2.2, Z score
−0.8). Fracture patterns were 9 two part surgical neck of humerus
fractures (3 non-unions), 8 three part fractures, 2 four part fractures
and 2 proximal diaphyseal non-unions. Fixation was with a proxi-
mal humeral locking plate in 14 patients and an intramedullary nail
in 7.
Mean follow up was 8 months (2–36) with 3 patients default-
ing from follow-up. Sixteen patients’ fractures had healed with a
mean forward ﬂexion of 99◦, abduction of 84◦ and external rota-
tion of 37◦. Two failures of treatment occurred. One patient with
a four-part fracture is awaiting a hemiarthroplasty after develop-
ing avascular necrosis and another with severe osteoporosis and a
three-part fracture suffered a loss of ﬁxation with varus collapse
